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ADDITIONS TO THE GRAMINEAE OF RAJASTHAN 
S. S. Katewa and Y. D. Tiagi 
Department of Botany 

S. B. S. II., University of Udaipur, Udaipur 313001 
Received, Sept. 18, 1981 

During a gcoboUuiical survey of the vegclatioii uf the district of Udaipur over the last five years, the authors 
collected a total of 13(5 species of grasses. Out of these species 13 are new records for the state of Rajasthan. 


Tltc llora of I, he dilTcrenl purls of the state of 
Rajasthtui has been studied by ;i number of workers 
like King (1879), Mticadum (1890). Blatter and 
Hallberi’ (1918-1921), Suliiria (1941), Sankhala 

(1951), Rai/.ada (1954), Sarup (19.54, 1957, 

(1958), N;iir (1961), Nair and Niilhawal 

(19561, Jtsshi (1956, 1957), Raizada e/«/(l957), 

Sltarma (1958), Jain (1960, 1962, 1972), Ruri 

of fi/ (1964), Vyas and Ramdeo (1964), Verma of «/ 

(1965), Vyas (1965) and Ramdeo (1969). A perusal 
of this litcrtilure reveals that the work on the systc- 
matics of grasses is mcitgre and sketchy. Only Ram- 
chandran (1950), Gandhi ef (1961), Rrakash and 
Nanda(1961) and Kanodia and Rao (1965, 1966), 
have dealt exclusively with the grasses. Recently, 
Bhandari (1978) described 90 species of grasses 
under 52 genera from the Thar desert. Sharma tind 
Tiagi (1979) described 91 species under 53 genera in 
their llora of North- Fast Rajasthan. 

A critical study of the available literature reveals 
tlial though the -Soulh-liiisiern parts of Rjijasthan 
support a relatively luxuriant vegetation, yet it re- 
mains mostly unexplurctl. 

The iirea of the present investigation comprises 
the district of Udaipur having an area of about 


17,267 Sq Km, situated between the parallels 23‘’49' -• 
25'’28' North latitudes and 7.V'0r 75’’49' East longi- 
tinles. During ;i geobotanical survey of the vege- 
tation of the district of Udaipur, the authors collect- 
ed 136 species of grtisses. A study of the earlier 
literature on (he subject shows that the following 
species had not yet been recorded to occur in Raja- 
sthan. The list is arranged according to Bor (I960). 
Nomeuciatural changes proposed by Jain and Desh- 
pandc (1978) and Shukla and Jain (1978) have also 
been incorpoi-atcd in the present work. A set of 
these specimens have been deposited in the herb- 
arium of I'orcst Research Institute, Dchradun and 
another in the Geobotany herbarium of Department 
of Botany, School of Basic Sciences and Humtinitics. 
University of Udaipur, Udaipur. Sheet numbers of 
the species deposited in the Geobotanical herbarium 
of tliis department are given in parenthesis. 

Group : RANlCOlDliAli 
Tribe ; ANDROPOGONliAE 

Dichanthium filkulme (Hook, f.) Jain et 

Deshpande (942) 

Dichanthium glahnim (Roxb.) Jain et 
Deshpande (634) 
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Tribe : 


Group : 


Hemarthria altissima (Poir.) Stapf 


#?/ C. E. Hubb. 

(776) 

Sorghum deccanense Stapf 

(710) 

PANICEAE 


Digitaria bicornis (Lamk.) Roem. 

(772) 

Digitaria setigera Roth 

(246) 

Fanicum cambogiefise Balansa 

(854) 

Pennisetum orientale L. C. Rich. 

(590) 

POOIDEAE 



Triiic 

: C1IL()RII)P:AI' 



C'ynodoB Imrbvri Rang, rf I.hJ,. 
Mvlmocanvhrix tiuaHnad (Roifl.) 

(«i.’) 


c i‘. C \ lufail, 

(b.'.S) 

Tribe : 

: l-RA(iRC)S'l l.AI' 



LvpiochUui chifivtisis (1 iiui/) Nccn 

(.14>) 


l.epiochlini paniixa ( Rc 1 /, 1 C >!u\ i 

(5i(») 


lyipogon hoakii'hmus Br»r 

(.S(i4) 


Wc arc grateful !o llic II ii. i\ for iruu-eavc 
linaucial supi>v)rt for a, majiU' r»*4;Muii |in'»}rii, iiiulrr 
wliicli Uiis Wi)rk was caunal tiui. 
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EFFICACY OF DIFFERENT FUNGICIDES AGAINST COM, MON DISEASES OF AGARICUS 
BISPORUS VNDERThlE ECOLOGICAL CONDITIONS OF KASHMIR 


Z. D. A. Agha, H. L. Parimoo and Zaffar A. Habcak 
Department of Agriculture, 

Jammu and Kashmir State, Lalmandi, Srinagar 

Received, March 28, 1981. 

The present study communicates the results of the relative cllicicncy of fungicides like Dclan, Sai)rol and 
Dithane M/45 against common diseases of Aptaricus hispoms under ecological conditions of Jammu and 
Kashmir Slate. The results obtained indicate that disease attack results in decreased yiedd. Use of suitable 
and ctTcctivc fungicides not only minimises the chances of disease attack as in case of Dithanc M-45 but 
also can check up to a greater extent the attack of diseases as in case of Delan and Saorol and give increased 


production. 

The commercial cultivation of European mush- 
room, Agarkus bispoms under controlled condi- 
tions was introduced in the temperate regions of 
Jammu and Kashmir State during 1964-65 on experi- 
mental basis by the Department of Agriculture, 
Jammu and Kashmir State and at present there arc 
more than 1000 trained private growers in the State. 

The State is inhabited mostly by poor larmers 
and about 75% of the mushroom growers arc from 
this stratum. These farmers being economically back- 
ward have adopted mushroom cultivation as a cot- 
tage industry to supplement their income. Ilic gro- 
wers of the State can not afford pasteurization of 
compost due to lack of boiler facilities and hence 
have adopted long composting method for making 
compost thereby providing maximum chances of 
contamination by pathogens. Besides, the mustiroom 
cultivation by growers of tlic State is carried out 
almost under natural conditions without much vari- 
ation in the prevailing room temperature and humi- 
dity at the musliroom farms tlicrcby intensifying the 


disease attack. The yield of mushrooms is consi- 
derably reduced as a result of it. 

The mushrooms in general arc attacked by numc 
rous major as well as mino r diseases depending upon 
ecological conditions and location of the mushroom 
farm. 

In Jammu and Kashmir State, the diseases which 
commonly altack Agaricusbisporus arc given below:- 

E Diehliomyces sp. (Truffle disease) 

2. Chaetomium glohosurn (Green mould) 

3. Daciylium sp. (Mildew) 

4. Fimriim sp. (Damping off wilt) 

5. Myceliopthora (Yellow mould) 

6. Papulaspora sp. (Wldtc plaster mould) 

7. Seopttlariopsis sp. (White plaster mould) 

8. VertidUmn sp. 

9. Bacterial spot (Bacterial blotch) 

A good deal of work has already been done by the 
Mushroom Rcscarcli and Development Scheme of 


5 



Nat. Acad. Sci. Letters, Vol, 5, No. 1, 1982 


the Department of Agriculture to minimise the attack 
of various diseases in order to improve productivity. 
In this respect fungicides like Benlate, Bavistin and 
Dithane M-45 have already been tried for control 
of various diseases and have given encouraging 
results. But Benlate and Bavistin being systemic 
fungicides could not be used during mushroom 
flushes mostly because of their residual effect which 
lasts for many days. Thus the need to use safer 
fungicides emerged. The present study is a step to- 
wards that direction for achieving higher production 
with consideration of cost-benefit ratio. The objec- 
tive of the trial was to study the relative cllicicncyof 
fungicides like Delan, Saprol and Dithane M-45 
against some common diseases of Agaricus bisporus. 
The trials were conducted at the Mushroom Research 
Laboratory of Agriculture complex, Lalinandi, 
Srinagar and also at the grower’s farm. 

The substrate taken for mushroom growing wa.s 
paddy straw compost. The ingredients used for 
its preparation were as follows : — 


1 . Paddy straw 500 kg 

2 . Mollases 20 kg 

3. Oil cakes 60 kg 

4. Rice bran 30 kg 

5. Urea 5 kg 

6 . Gypsum 30 kg 

7. Chicken manure 50 kg 


The synthetic compost prepared by long compos- 
ting method was given 6 -turnings. Each turning was 
given at an interval of four days. 

The compost was ready for use after 25 days and 
the finished compost has these characteristics : 

1 . Colour : ■ Slightly brown 

2 . Compactness : Slightly compact 

3. pH value : 7 5 


4. Total Nitrogen .supplied tlirongh oil cakes 

rice bran, urea and ;.tiaw 1 . 5 '’,', 

5. Total Nitrogen availalde at the time of lillin| 

ofconiposl in the ti.iyf. 2 *’', 

6 . Moisfiirt- content : 60% 

7. Temperature : M\‘C 

8 . Smell : Ple.suant, lice IVoin Ammonia 

The compost was tilled in the tiays coveting a 
total bed area of 192 stinare feet. Oiit of this 144 
square feet bed area was taken foi vitt ioiis thng.icidal 
treatments sind 48 sqnaic iVrt bed aira w.is taken as 
unlrc!ite<l control. The ti.iy. w'nr -.pawned with 
Agarieiis hi.vpoiw IS I\ stiam n-.ing ulnnitltHlgm 
spawn per 6 feel IhhI aiea. fhe tempeiaturc ami 
humidity during the spawn run vvne iit.untattied at 
2.0-25' Cl and Hl)-yt)'’4 te'-iieelively. Mie iniys were 
cased exactly 15 day.*; alter ‘.p.twmng using (H'.it and 
stcrili/cd soil (I : 1 ) as a caMtig maten.d of jdl /, 5 . 

1 he pin licads emerged aftn lf> vtays ot casing aiid 
crop was over in 4i) day', al tet enteignu e of pia 
heads in 4 llushc.s. Ihe tuagicidrs turd included 
Delan (a] 1 gm. in 5 litre of water Sa|m.l (Intnginejt 
Triforinc 20 ), 1 ml in .5 line of watn and Dithane 
M-45, 1 gm. in 2 litre of wtitcr. 

Each fungicide was sprayed over a tot.d aica of 
48 square feel bed arett in ditferent iciiUciitton.s. The 
schedule of spraying wu.s ; 

1st Spray : 

At the time of tilling of compost m the trays, 
100 ml ol each lungicidal solutirui was .sprayed jK'f 
square feet bed area and llic comptwi wa* rnixed 
thoroughly before tilling. 

Ilnd Spray : 

At spawn run stage i. e. after .spawning, 50 ml of 

fungicidal solution was spntycrl per square foot bed 
area. 
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Illrd Spray ; 

After casing, 75ml nf fungicidal solution was 
used per square ft. bed area. 

IV th Spray : 

At pin head stage, 50 ml of fungicidal solution 
was used. 


Vth Spray : 

It was given during mushroom flushes, 50 ml of 
fungicidal solution was used. 


'Fhc yield was recorded in dilfercnt treatments, 
which varied consideraldy. Data arc given in the 
following table : 


'fable showing the yield of mushrooms in dilfc- 
rcnl treatments 

’ffcatment Yield of mushrooms per sq. ft 

bcil area (kg)* 


Delan 0.5114 

Stiprol 0.4735 

Ditlmnc 1V1-45 O.dSM) 

C’onlrt>l 0.2()H7 


* Depth of compost -6 inches 
Temperature during cropping 14 -18“C 
Relative humirlity 70 80% 

,Spawn run was uniform in all the cases after 1st 
spniy which was done at lilling stage. Slight attack 


of Papulospora sp. (Brown plaster mould) was ob- 
served in untreated trays after 2nd spray. 'I’hc trays 
sprayed with Delan and Saprol were found free from 
any disease attack with liealthy spawn run after .3rd 
spray, but the attack of Papulaspora sp. was clear in 
untreated trays accompanied with white plaster 
mould {Scopidariopsis sp). The trays sprayed with 
Dithane M-45 showed mild attack of Pactylium sp. 
(Mildew) at some spot. After 4th and 5th spray, 
the intensity of disease attack increased over the 
entire compost in control thereby adversely alTcc- 
ting the yield. However, the trays sprayerl with Delan 
and Saprol remained free from disease attack throu- 
ghout resulting in higher yield. Slight attack of 
Dactylimn sp. was noticed in Dithane treatment. 

Maximum yield was obtained in Delan treatment 
(f ig. 1) followed by saprol (fig. 2) and Dithane 
M-45. Minimum yield was obtained in control 
(fig. 3). Similar trials at the grower’s farms were 
also undertaken and the results obtained were 
similar. 

We arc thankful to E. Merck (India) Pvt. 
Ltd. Bombay for sparing sample.s of fungicides to 
us., to Dr. S. P. Ray Choudhury, who visiterl our 
research centre and the held and gave valuable 
suggestions from time to time and also to Shri H.IJ. 
Khan, Director of Agriculture, Jammu and Kashmir 
Slate for his kind encouragement and for providing 
every facility. 

We are also thankful to Spawn Production unit, 
Srinagar and Mushroom Development Olhcer, Srina- 
gar for their co-operation. 
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FUNGrrOXlC activity of leaves of some higher plants 

N. Klshore, N. K. Dubby,, R. D. Tribathi and S. K. Singh 
Department of Botany, 

University of Gorakhpur, Gorakhpur 

Received, Aug. 1981; revised, Dec. 17, 1981 

Thirty orie plant KiX'cicfi were screened fur their funghoxicily against Colktotriehum faleatmn and Rhtzockmia 
solittiL Tttc leaves of Allwnanda eathartka aiui Artahotrys hexopeialtts showed absolnto toxicity against both 


die funid while the leaves of Lolyattina hmyifaUa were 

I, eaf extracts ufsoiuc liii’licrplaiils were screened 
ai*airisl ( \dlvtotrichum falcattnu and Rhizoctonia 
soUrni caiisini* severe diseases to sugarcane aiul pulses 
respectively. 

1‘lhanulic extiacis of kaivcs <d* various plants of 
tile area were subjalerl to ainilungai testing against 
the test Tungi by the modified paper disc technique 
of SItarville and Pelletier (1956)L The fungitoxicity 
of the leaf extracts was recorded in terms of percent 
mycelial inhitntion by the formula: 

mycelial inlnbition :< 100 
% 

where r/, average Ciilony diameter in control, and, 
average cohmy diameter in treatment. 

Out i>r thiity one plant species screened, the 


oxic only against C. Jakatum. 

leal extracts of AUanumda eathartka and Arta- 
hotrys hecapetahis showed absolute toxicity against 
both the test fungi (Tabled). The leaf extract of 
Polyalthia longifolia was toxic only against C. faka- 
turn. Lcai' extracts of Ageratum eonyzoides, Aegle 
inarrnelos, Acalypha indica, Euphorbia geniculata, 
Kerganelia reticulata, M'irahilis jalapa showed .mode- 
rate toxicity against both the test fungi but Cleroden- 
drum splendens, C. viscosum, Cinnamomtim iemala, 
Mentha sybestris, Melia azadirachia and Spathodea 
eampanulata showed moderate activity against C 
fakaium only. 

Sincere thanks are due to Prof. S. N. Dixit for 
guidance, to the Head, Department of Botany for 
facilities and to C. S. I. R. New Delhi for financial 
help. 


RBFIaRPNCPS 


I. giiAHViM t'Ji. <i. ANO Ih'Liamr’n, \i, N. Phytapath. 46 (1956’), 26. 



Nat. Acad. Sd. Letters, Vol. 5, No. I, I9cS2 


Table 1 


Screening of plants for their 
R. solani 

Plants 


Acalypha indica 
Aegle marmelos 
Ageratum conyzoides 
Allamanda cathartica 
innona squamosa 
Antigonon leptopus 
Artahotrys hexape talus 
Blumea memhranosa 
Clerodendrum inerme 
C. splendcns 
C. viscosum 
Cinnamomum tainala 
Cosmos sp. 

Datura alba 
Eucalyptus sp. 

Euphorbia geniciilata 
Filicum desipiens 
Heliotropium indicum 
Hyptis suaveolens 
Kerganelia reticulata 
Lantana indica 
Melia azadirachta 
Mentha sylvestris 
Mirabilis jalapa 
Mur ray a koenighii 
Ocimum sanctum 
Poly alt hia longifoUa 
Sapindus emarginatus 
Spaihodea campamdaia 
Tagetes erecta 
Vitex negundo 

“ indicate acccla ration i 


lungitoxicily against (/. jakaium arut 


Percent mycelial iiiliifninni 
C. fakatum R, snlani 


68.9 


73.4 

64. <> 

55.5 

8(».4 

100 

10(1 

42.9 

66.6 

5(i.<i 

9.1.4 

100 

luu 

57.8 

.10.0 

38.4 

•.1,4 


'1 i 

7o.O 

1 . 

4!.‘> 

1:*.; 

9.1.3 


47.6 

3Ln 

4.*.,1 


50.0 


58.9 


46.5 

m:l3 

3.8 


78..! 


48.2 

33. 

60.5 


.59.5 


56.8 


61.3 


10.0 

3.4. 1 


KH) 

73.5 


5.5.8 

33.1 

45.0 


58.6 

33.3 


growtli. 
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TECOMA STANS^A NEW HOST FOR COLLETOTRICHUM GLOEOSPORIOIDES 

S.S. ClIAHAL 

Department of Plant Breeding 
Panjah Agricultural University, Luc!hiana-{4\004 

AND 

G. S, Rawla 

Department of Botany 
Punjab University^ Chandigarh 

Received, June 12, 1981 


( IVn/.. lias boon observed to cause leaf spDt disease of Tcanna stans (K.) iUl, 
iirul K, 'The Mth’j)ludo|»y» cultural cluiraclcrs and pathogcuicitv of (ho causal orgautsna liave been described, 
rtic lued is mnv to (Ids pathogen. 


\ serious leaf spot disease oti Tecoma stans (L.) 
H.B. ajui K. has been observed duriug the rainy 
sea, sons, for die last few years in the Punjab 

I Inivcrsity ( 'ainpus, Chandigarh. The sytnplotns 

arc as f'oUows : l.car sj>ois circular, up to Hmm 
in diameter, irregularly circular or elongated, 
light greyish to dark brown, with small dot like 
inconspicuous scattered aecrvuli (on upper side 
iif the leaves) and with light brown margin. 

Moi|dudogical sindies of the patliogcn luive 
rcvcalcti the acervuli as lig,ht to dark l>rown, mostly 
circular, inuafocrumpenk up la) 161) /on in diameter. 
Setae ilarkbia>wn,duek walled, smooth, C2 (4)scptate 
wilii basal cell swollen, 2-25 per accrvulus, rnostly 
marginal, afie.K id,)t use, 28-65 ■':3.5“4.5 /on. Conidio- 
pliorcs liyaline, simple, continuous, cyliiulric, each 
bearing a single apical conidium, K 45 * 3 4.5 /on. 
Conidia hyaline, obh.m|* to ovato-oblong, smootlv 


cylindric, mostly straight, I “Celled, biguttulato, 
n -!5:<3.5 -5.8 /on. 

In a moist chamber, conidia germinate in a drop 
of water at 28''C after 3 hrs. Growth of the colony 
(obtained from a monosporic isolate) after 8 days 
at 28‘'C on potato-dextrose-agar had an average 
diameter of 7 cins. The colony was circular with 
entire margin, slightly tlully, dull white to light grey 
aud reverse translucent. 

T'lie inoculations with conidial suspension on the 
young leaves produced typical symptoms within 
twelve days after inoculations at 30'€ (.^1) in 
saiuralcd atmosphere. 

'Ihe above morphological description of the 
causal fungus resembles the description of Colleto^ 
trichum gloeosporiokles Penzk The fungus docs not 
scctu to have been recorded on dus iiost before. The 
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material as well as culture have been deposited University, Charuligaiii (PUi 
the Herbarium, Botany Department, Punjab in 

REFERENCE 

1. von Arx, J.A. Phytopathology Z. 29 (1957), 413. 
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Fig. 1. Symptoms on candy tuft leaf. 
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LEAl' SPOT OF CANDYTUFT CAUSED BY ALTHRNARfA RAPHANI 

UoiT Narain, Jyo'I'i Singh and A.K. Koul 
Department of Plant Pathology 

C.S. Azacl University of Agriculture and Technology, Kanpur-20^002. 
Received, Jime 9, \9?i\; revised. Sept. 14, 1981 


l.caf spot disease of ciUKlytuCt {Ihcris amaruL.) caused 
reported for tite lirsf lime from ftulia. I’lw pathoBcn wa 
turnip, radish, calrhagc and caulillowor. 

A leaf spot disease of Cixndyii\i\(lberis ainara L.) 
was found prcviilcnt in the inonlli of Jaiuitiry, 1981 
in the lIoi'licuKural (iurdeiis of the University. 
Microscopic exiunination of tilVeclcd leaves and 
isolations made from them yielded Alternaria ru- 
phani. 

The disea.se initially tippcars as small, scattered, 
grey spots on leaf lamina. Later, these spread 
rapidly to form almost circular spots, 3-8 mm in 
diameter, brown to dark brown with raised yellow 
margins and distinct zonations. The centre ol spots 
dries and may drop-out. 

The fungus was readily isolated on PDA by 
usual method and pathogenicity established on 
healthy leaves of candytuft. The pathogen was 


by Altcrnarki raplumi CJrovcs siml Miolko is being 
also iiblo to infect otiicr members of CVtici ferae like 

also able to infect turnip, radish, cabbage and cauli- 
flower in artificial inoculations. 

The morpliologiciil observations ol the lungus 
were made in nature (host) and on artificial culture 
medium (PDA). 

On the basis of the morphological characters, 
pathogenicity and host-range, the fungus is identified 
as Alternaria raphanl Groves Skolko®. 

A. rapheini has earlier been reported Itom diflcicnt 
parts of the world on several Crucilerous plants 
including candytuft, like cabbage, cauliflower, radish, 
rape, turnip, Matthiola &nd Brassicaapp. (Wiltshire^, 
Changsriand Weber' and Narain and Saksena®). 
But from India this appears to be a new repoit on 
candytuft showing severe leaf spotting. 
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SlM,PLI:i PlK)TOMIiTRlC liSTlMATlONS OF HYDROGEN PEROXIDE 

C. S, Prakasa Sastry and K.V.S.S. Murty 
Department of Chemistry 
Andhra University, Waltair-530 003 

Received Nov. 13, 1981 revised Feb, 3, 1982 

1 wo new rcai'ciHs (Orthoaniiao phciu^l-fcrrouH stilpiuitc and N,N diinctliyl iHiilinc-coppcr acetate) have been 
iwcd ill ll'ie photometric iiclcrminations of hyilrogcn peroxide. 


IlyilrDgesi peroxide ix a widely sited aiUiseptic. 
Tlic lyi'ncal rcfiorled Piclhods for the micro estima- 
tion <»r hydrogen |)cri>xi(lc include cither colour 
formation witli reagent*'* (U” decrease in the 
iiiferisity of the eolotireti reagent.** I'hc pre- 
sent |)hotomctrie metIuHls are based on the 
formaiion of erdoured species when hydrogen 
peroxide is adiled either orilioairnno phenol- 
ferrous sulpluite or N, N-dimetliyl aniline- 
copper acetate under proposed experimental condi- 
tionsaiid !ljc concentration of coUmred species in 
cadi ease is directly proportional to llic concentra- 
tion oftlic hydrogen pcroxitic initially taJien. 

Spectral and absorbance measurements were 
iTKuie with Bauch arui iaiinb Spectronic-2() spectro- 
photometer witli 1 cm glass ceils. Tlic pli of 
the s<dotiori was adjusted to tlic desired value 
using an Idico iriudel I J- 12(1 riigital pH meleix 
Jd'cshly prepared solutions of N,N-dimdiiyl aniline, 
0**aminii phenoh copper acetate and ferrous 
sulpliatc (inirc sam|>!cs) in pH I A buiicr 
were always used. GlycincHKd (jill 1, 0-2.1) 
and potassium acid phtlialatc-IKd (pH 2*2-3. 7) 
buffer solutions were prepared according to the 
proceilurc given by l..uric*‘h Hydri>gcn pcroxi<le 


solution (30%) was suitably diluted with water and 
standardised iodometrically (600 gg/ml) lor calibra- 
tion purposes, tins solution was further dihitcd 
vohmietrically 1 to 20 and ! to 100, llie concen- 
trations of hydrogen peroxide in these hitter solutions 
were iletcrmined periodically by employing the well 
known colorimetric potassium iodide reagcnlh 

Method A: 0-amino phcnol-Ferruiis sulphate 
reagent 

15ml on.4 pH bufler solution, I ml of 0.3% 
0-ainino phenol solulionj ml of 1% ferrous sulphate 
solution and 0.5 to 5ml aliciuot of the sample solution 
containing 3 to 20 pg of hydrogen peroxide were 
taken in a 25ml volumetric flask and latter diluted 
to the mark. The absorbances of all the solutions 
were measured against tiicir reagent blank at 410nm 
after 20 mim The colour is stable for more than 
3 In*. 

Method B: N, N * dimeiliylanilinc copper 
acetate reagent : 

I'o a 25ml volumetric flask, these solutions were 
added in the following order. 15ml of bufler 
(pH. 1.4) N,N-din.ciliyl aniline ( L( nh2.<%t, cep* 


15 



Nat, Acad, Set, Letters, Vol, 5, No. J, 1^)82 


per acetate (1.5 ml, 10 %) and 0.5-4ml of hydrogen 
peroxide containing 15 /^g- 120 og. The solution 
was then diluted to the mark. The absorbance was 
measured at 470 nm between 5min.- 15min. against 
the reagent blank prepared under similar conditions. 
The hydrogen peroxide concentration of the sample 
solution was deduced from the standard calibration 
graph. 

The absorbance curves of hydrogen peroxide with 
the reagents, Orthoamino phenol-ferrous sulphate 
(A max. 400-410 nm), and N,N- dimethylanilinc- 
copper acetate (A max 470 nm), show characioristic 
absorption maxima whereas hydrogen peroxide witli 
orthoamino phenol, N,N-dimelhyl aniline, cropper 
acetate or ferrous sulphate have practically no tn* 
low absorption in this region. 

The optimum conditions were established basing 
on the development of maximum colour and its 
stability through variation oj parameters sucli as 
pH, reagent concentration and the results are pre- 
sented in the procedures. 

Beer’s law limits, molar absorptivity, Sandcirs 
sensitivity, of methods A and B arc given in 
Table 1 . 


ningii final coiiccntraliim of 12/<g in A and 

70 //g in method 11, values apiU'oximating in ihg 
middle of the i^plimiiin rang.es. 1lie relative siancliird 
dcviationsiii mcllunls A and Ilaieii'speelively0.5arid 
0.6. 'Tlic amounts of hy4lr«i|»rn peitexidc (Bcer’i In^ 
Inuits) obtained in met hods A aaid B were ftuind to 
agree witiiin ,! 0.7*}; and | error respectively 
with the standaia! iiiclliodd Idlcii iif diverse ions 
was studied by prcfxiring synthetic sohitiinis con- 
taining known ainoimt hydrcnteii pciarxiilc 

gg in method A and 80 /yg in inetliod B) aaiij varying 
amounts of diverse i<nis and ilic anunini of hydrogen 
peroxide was rlctcrninied sn flieir irusscncc. it was 
fiUHui tliat the i'olltnving iim'-. pic. nit in mg shown 
in paietnheses, (Method A; Mnhod Bl ihii noi 
cause deviation id' imar {fmu A*;, in ahsor« 
ri' iOfA.i), Br ilocl.fr, 1 
N();i (7.5;.hO), NiK ((MiAtfo'/g ia)y‘ 

S(V (vl.iS). S(V' IHV (XfnO.V). 

;(),()), ucctuic ciii.ni* (uunite 

().7;0.I4), |(l ni. (I. r.|. Nil • ( Nil* 

Ni'‘( i.U.tl.M), ^iil. 7 ), 

Cir' I'b"' 

Mir'uo. ic'’' 

C'u~'(2.5; 1 .0) aiul ().(>!. 


TABLE 1 


Optical Characteristics 


Method Beer’s law Molar absorp- 
limits tivity at 
Mg/25 ml absorbance 
maxima 
1 mole-' cm-' 


SandcH’s 

sensitivity 

Mg/cmV0.005 

absorbance 

unit 


M«uiy 1)1 the diverse inte; ijo iuteiletc in 
methods A and H even when they aie present in 
large excess. However pirseuee of' eithei o.xidising 
agents or variatnm in p|| leads tti ahiun'iital icsiilti 
Both methods are simple, sensitive, speeilic anti 
accurate. The .scnsitivtfy of the method A appears 
to be better when compaied to an , .4 of tlic methods 
solar reported lor the deii-immation of hvilioiicn 
peroxide. - 


A 3.0 - 20.0 1.42x10' 

B 15.0 -120 3.7xlO» 

The precision of the methods A and B were tested 
by measuring absorbances of 8 samples, each contai- 


I he colourcii species foi incd witli O -amnniphenol. 
ferrous sulphate and N. N dmtethylamlincwopw 
sulphate appear to be 2 tumno phciioxa/.in-dotw'* 
and oxKlnliun product of N. N-dmiethylanili«c re* 
spcctively through comparison of their siiectrnldata 
with those of the previously reported ones. 


0.012 

0.046 
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ON niF. OC aJRRI-lNCli OF GRAYWACKE IN THE ARAVALLI FORMATION 
JHAMAR-KOI'RA area, DISTRICr UDAIPUR, RAJASTHAN 

A. C. Cmatterjee 
Department of Geology 
Vikram University, Ujjain 

and 

SUDJIIK BAXt 
Baxi Nivas, Ganesh Ghati 
Uikiiptir, Rajas than 


Reeeived, Dee. 19, 1981 Revised March ’ll, 1982 

^ <>r «. av\vi.f kc- dillcis IVoni ilu.se rc,H,rtcd from the Aravallis of other parts of Rajasthan. 
Uu- lithohiuiuil sequeiH-c does not uulicale llycseh facies. j 


( 111 th>- IsiMs of sunciural, leMnral, and mmcralogical features it is .suggested that 
luduaie lu-low wave base dc|)osition in a stable basin and probably in a source 
activities. 


these felspiUhie graywacko 
region free from volcanic 


In iccvnt iKisl I’.t'tijwnckc litis been reiHulctl in 
the Ai avtUlis ft tun vaiitnis parks nf Rujaslhan 
(PtHldar tind Malluir 1965, Mukiterjee and Kapoor 
1970). Potklar aiul Matluir ( 196.S) dc.scribed the 
semicnei: t.l praywackc tiiid Nl;tlc-|diyllite occurring 
in a brottd bell nctii Utltiiptir. Recent discoveries of 
phosphoiile dcposil.N I’roni tlic twin villages of 

Jlutmar-Kotru (24 ' IT-iy-W and 24' 29' 73"52') 

near the above belt generated further interest. An 
ticcount td‘ jtrayvvtickc studied from I he areti forms 
the subject matter of the preseni study. 

The tuca is :i [itirt of N.W.-S.F. iraciiij’ tisyin- 
mctrical synclinorium, A fault has alfcctctl its 
eastern and .southern limb brings DcHii riuart/.itcs 
in juxtaposition to the Aravalli formations. Mcta- 
morphic structures such as fracture ;ind slaty 
cleavages :uul .several sets of vertical and inclined 
joints mostly alfcciing the dolomitic limestone, 


Icrruginous siliciiied limestone and phyllites are 
recorded. Sedimentary structures like cross bedding 
or ripple marks are absent in general. The 
gray wackc shows a gradual variation from coarse 
to line at places. 

The geological succession of the area includes 
the following (1) Pre- Aravalli banded gncissic 
complex, (ii) Aravallis consisting of quartzite, 
dolomitic ferruginous limestone, phosphorite, 
dolomitic limestone, phyllite, schist and graywackc, 
(iii) Delhi quartzite followed by phyllite and schist. 

The graywackc, in hand specimen is hard and 
dark coloured, varying from dark grey to bluish 
grey and at places due to the sub-p;irallel arrange- 
ments of biotite flakes the rock assumes a gncissci 
appearance. Besides flakes of biotite, a few grains 
of muscovite and some carbonate material are also 
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observed. These rocks comprising angular to sub- 
angular grains of quartz and sub-ordinate plagiocl- 
ase are poorly sorted and variation in grain size 
from coarse to medium to fine is observable even 
megascopically. Their thickness is insignificant in 


comparison to limestone ami pliyllilc. 

Based on modal analysis ilir 
composition is ;is follows : 


Sp. No. 

h 


Quartz 

62 

58 


Feldspar 

21 

18 


Quartz grains are on the whole angular to sub- 
angular. Normally they are free of inclusions. 
There is no stain effect or gas inclusions and frost 
action. Composite grains made up of a mosaic of 
equidimensional grains and doubtful overgrowth 
of silica matter are located occasionally. Both 
twinned polysynthetic and untwinned varieties of 
plagioclase (oligoclasex 010=0° to 7°) frequently 
show clouding. The untwinned grains are disting- 
uished from quartz due to their distinct cleavages, 
alterations and biaxial nature. The dominance of 
biotite flakes frequently altered to chlorite with 
greenish colour showing isotropism often impart 
dark colour to the rock. When fresh they show 
distinct pleochroism from dark brown to yellow. 
Presence of pleo chroic haloeis a noteworthy feature, 
Muscovite is subordinate and colourless. The 
carbonate is present only in traces. When slightly 
higher (4 per cent) it is characterized by twinkling 
and high birefringence. The matrix consists of 
mica, chloritic material and rock chips including 
recrystallized quartz etc. Calcareous materials also 
occur in the matrix and cement. 

On comparison with other reported occurrences 
from the vicinity of Udaipur and southern Bans- 
wara the following distinctive noteworthy features 
are observed in the area : absence of 


Mica and chlorite Rock frayjnetit.s 
ami Matrix. 


8 

10 


'i 

10 


uiincialogu'al 

eaiimihite 

tr 

4 


(i) rcpctitit'us sccpiciicc of giayvvackc vviih slate 
phyllite, (ii) pebble conglomci.ur, (ml .uiy volcanic 
rock in the vicinily, (iv) cr<»»s bi-dilinv, in the basal 
quartzite. 

Ab.sencc of rhythmic inl 'iiH-ilibiu' m.iy be due 
to sedimcntalion locale. As a irsttU of iiHnimjrlcic 
cycles thick unit of gratled giaywacke nughf have 
developed at one place without slair phyllite, it 
may be totally missing clscwbeir. 

Turbidily currents must have liccn trsjnniMbic 
for the formation of the grayvvackc .c. lelicctcil hv 
the graded bedding though then tlevrliipmrnl may 
be due to factors other than sraqu.tkc as no pebble 
conglomerate i.s recorded. I.ack ol ctoss lietiditig 
suggests that the deposition was not related to 
fluvial or .shallow muiine eomhtton. Absence of 
tipple-mark rcllects deposition hrhnv wave Jiasc, 
Lack of zoned plag.ioelase ami (iii) altove iiuiicatc.s 
non dcrivtilioa at .sediments frotn utiy .lettve mobile 
belt. On the contrary richness in fel.isi.,us m com- 
parison to rock fragments points ery .tatline plutonic 
deiivation. Ihc nature of the cpiattz giani',, the 
presence ot plcochroie haloe in biotite nnd ps 
alteration to cliloritc. the natuie of the tnaltix and 
the overall structural features are mdtc.uive of low 
grade regional metamorphism of the ■.oiircc legion. 

Thanks arc due to Dr. K.K. .SmeJi. ftolessor 
and Head, School of Studies .n tJeology. Vikiam 


20 



Not. Acad. Sci. Letters, Vol. 5, No. 1, 1982 

University, for providing the laboratory facilities This account forms part of a paper presented 
and guiding the junior author in the field. in the Ist Indian Geological Congress, Delhi 1976- 
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SOI. in POLYMORPHS OF P-AZOXYANISOLE (PAA) 
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A thermal siudy of.stiliU polynuiridiisin in liquid cryslallitte material p-azoxyanisolc (PAA) reveals three solid 
MUHlilication .. Solid 1 ((•,) phase is stable, at room temperature whereas numotropie solid II (C;,) phase is 
stabile at hiplier temperature and the appeanmee ol’ solid 11 (C,;) phase is dependent on the purity of the 


material. 1 he formation of third metastalde solid II 

TIic ncDKitic Hqtiitl crysltilliiie mtiberitil p-Awi-xy- 
anisolc (PAA) is the siniplesUiiul (irst inemhcr of 
the chissio series of 4,4’-tli-ti-;ilkoxy:izti.xy henzene. 
Arnold* was the lirsL to ctirry otil Ihc precision 
ctilorimctry of this scries of litiuid crystals but he 
overlooked the existence of dillereut solid phases 
before f,oin|!; to the nematic phase. In this com- 
inunictition, tiic detailetl phtise transition studies of 
PAA arc reportetl alongwitli the complete 
tlicrnuHlynaniic data. 

A spcciiilly designed dilfercntial therniiil analysis 
(DTA) aiiparatus was irsed for precisely recording 
the phase transitions. 'I'hc lieat of transition (All) 
was calculated by measuring the tirca of the iransition 
peak by a planimelcr. The speclroscttpic jutide PAA 
(purity 99.99%) was procured from M/s E. Merck, 
Germany tind it w;is used :is such. 

The first DTA run w;is ttl-lained by healing the 
room temperature soliii tC/ itimso) wilh ;i hettting 
rate 5''K/min. It is shown in I'ig. lii and marked 
by two clear cntloihenriic petiks ;it .IHH.O'K tind 
4()6.9"K constituting the phase transtions from 
solid I to nematic phase (C^ N) ami from nematic 


I (t '//d phase depemis upon nuelcation rale. 

to isotropic liquid (N-l transition) respectively. 
'I'hc D TA behaviour during cooling of isotropic 
liquid is shown in Fig. lb which consi.st.s of 
three cAXothcrniic peaks corresponding to I-N (at 
406.9"K), N-solid II (at 3(>5.8") and solid ll-.solid 
I (at d.L'i.b'K) transitions. A new solid phase 
(solUl II or C,,) thus emerges from nematic phase 
at a fixed temperature which transforms into the 
room temperature soliil I phase at a lower tempcia- 
ture. It was iilso lound tliat C'u-t'; transilion 
temperature depends on the thermal history of 
the sample, if C„ phase was directly heated, the 
nematic phase was obtained at a lower tempera- 
ture, 377.5' K than C^-N transition and this DTA 
behaviour is shown in lug. Ic. The transition 
temperatures, heat of transition (AH) and transition 
entropy (AS) for various transitions are listctl in 
'fable I. 

'flic thei’ivial behaviour of PAA sample during 
slow heating (healing rate f 'K/min) is shown in 
the Fig Id. it results in an additional peak shoul- 
iloring tlie main peak at C^-N transition. '1 he first 
|)cak is ascribetl to transition and the second 

peak stands for C,-N transilion. It leads to the 
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conclusion lli:i( mdaslahlc solid II pluisC' can exist 
in vari(nis mixtures with .solid ! phase even at, room 
(cmperadirc. The observation of a poorly marlied 
cmlolhcrinic peak jusi Ix-rore the N-l indictitcs 
b>\varils soine prclransiticmal behaviour. 

'I'ABI.H I 

Meats ol transition, transition entropies and 
transition temperatures of various phases of 
PA A 


lioii 

'I'ransi- 

tion 

Tcmp.C K ) 

AH AS 

{(’al./mol.) (Cal./mol./- 
"K) 

C,.N 

dSK.o 

7273 

18.74 

N-l 

•1(K).9 

181 

0.44 

N-t',, 

.Ti.'kiS 

7 1 80 

l‘).(t.l 

^ //*^ / 


1040 

3.10 


,177,5 

.5710 

15.13 


2.50.7 

25 

0.10 

The clfect of mielcation 
solid plui.se was studied by 
melt with ii rate greater 

rate on the romiation of 
quenciiing tlic isotropic 
titan 30''’Kyinin. Ak a 


re.sult of rapid quenching, a new solid (solid III or 
) phase was detected which transformed 
int > room temperature solid 1 (C;) phase at 250. 7"K. 
ThisC;i;-C; ti'ansitioii is dcpictcd by a very low 
peak of fusion in Fig. le alongwith usual C,-N and 
N-I transitions. 

Many workers®’®’* have studied the phase transi- 
tions in PAA but they did not notice various solid 
phases, possibly due to use of not so pure samples. 
Chow and Martire® has, however, detected solid II 
(C;;) phase by DSC and linked its emergence with 
the purity of the material. The effect of impurity 
on the appearance of solid 11 phase was also inves- 
tigated in PAA samples of dilTcrcnt purity and 
shown in Fig. 2. The C„ phase was observable in 
three samples having purity 90.9%, 99.8% and 
99 . 7 % whereas it was absent in the samples having 
purity 99.6% and 99.5%. The minimum purity 
thus required for the observation of monotrc'pic 
phase in PAA is 99.7%. 

The author wishes to thank Prof. Suresh 
Chandra, Physics Department, BllU, Varanasi for 
helpful discussions. 
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NiaiATOSPiRiJii)FS DUBIUS : ADOPTIVE TRANSFER OF IMMUNITY IN MICE 
111ROLIGI1 SINGLY AND RliPEATHDLY SENSITIZED THYM:US AND BONE MARROW 

CELL COMBINATIONS 


P. N. Lakshmi, M. Vyas, P. K. Sanghvi and G. N. Johri 
Helminthology-Immunology Laboratory^ 

School of Studies in Zoology^ Vikram University, UJJain 

Recieved Oct* 23, 1 98 1, Revised Jan, 27, \%2 

'rraiKsiV'i ofuiiifjy atul rcpcutcilly ,sensiH/.ed Ihynuis and lH>nc marrow cell conibinalions ftom donors infected 
with HHI and 100 100 N, dahifis larvae respectively into recipient f, roups challenged 7 (recipients with sitigly 

and icpcatrdly sensili/icd cclis) and 14 (recipients vrith singly sensitized cells only) tiays tiftcr cell ininsfcr 
protluccil siginficant immunity in coinjiarisoii to Oicir counterpart controls. Recipients with either of the cell 
*M'»|Uiialions alone were less eirectivc in rcsinuuling to a chuUenge infection given M- days after cell Irtinsfcta 


Ai|opti\o traosler Cif immunity in syngeneic re- 
cipients through .>cnsili/iHl cell popuhuions rrom 
denmrs related to helminthic infcciit^ns has luxot 
reviewed by Imndih Recently several workers have 
repot iCil Unit immunity can he successfully Irans- 
fcricd l\y means of scnsili/.cd cell populations in 
several cxpcrimctual hclmimhic models^ In N* 
duhiuS'Onoim model, Cypess*^ and Sanghvi et aL^f 
liavc alreatly sl'iown tlie transfer of adoptive imrnu- 
!iity through spleen, peritoneal exudate and mesen- 
teric lymph node cells respectively. While working 
with the experimental infection ofiV. duhius in mice, 
an attempt was made to demonstrate whether thymus 
and bone marrow cells singly or in combination 
would successfully iratisfcr adoptively acquired 
immunity since there already exists some experi- 
mental evidence iiiilicaling tlic important role thy- 
mus plays in lymphocytopoicsis and in the devdop- 
mcni of immune system*^. Crowlc^^' and Uilgard^'^ 
have also shown that the tliymus cells from sensiti- 
zed donors were successful in conferring delayed 
type hypersensitivity. 


Third stage infective larvae tif A. duhius were cul- 
tured according to tlie modified method of Van Zan 
dEA Five groups (A,B, C, D and E) of female Swiss 
albino mice, 6-8 weeks old and approximately 20- 
23 g were taken. Each mouse of group A (30 ani- 
mals) was infected per os witli 100 A. duhius larvae; 
tourtcen days later, thymus (1^) and Bone marrow 
(B) cells were collected separately in Ringer’s solu- 
tion and within 4 hours of their collection were in- 
jected intrapcritoncally into three separate recipient 
groups a| (received a mixture of 40 :< 10’^ T cells), 
(received 40 x 10^ B cells) and a., (received a mixture 
of20xl0'‘ each ofT and cells). Groups bj, 
and bg with nonsensitized cells collected from a 
group (B) of uninfected donors served as counter- 
part controls. Each mouse of donor groups C and 
D (T.") mice in each) was infected per os with 100 
and 100 h 100 (at weekly intervals) A. larvae 

respectively; cells from thymus and bone marrow 
were collected 14 days poslinfcction and a mixture 
of 30 X 10^ each of TandB cell populations were 
injected intrapcritoncally into coimtcrpart c and d 
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Ponor 

groups 


Experimental schedule for sensitizing dose of Ncmatospirohles larvae i. , ,1,.... 

and challenge infection to recipients followin;' cell lian'.lei 
■ ~ g ”” c I > 

[ (singly infected) (control) (singly infected) (icivalcdly udeetedi 


li'rtfllliil I 


collection and intraperitoneal transfer of thymuH (40 : 10'^ cadi iHiUisc c»t a| auO 
bone marrow (40x 10^ each mouse of Uj and bg) and mixture of iliymu-. ami ium 
(40x 10* each mouse of a^ and b^; 60x' 10* each mouse ('f c, d iuivl o 

S’!) ag, Ug b], bg, bg C d 

Each recipient of c, d and e was orally challengcil with a single dose oi liiO A i// 
Each recipient of Uj, Uj, Ug, bj, bg and bg was orally ctiallen}>ed with a .iiii'le d . . - 
ditbius larvae. 


b, I. and 


’/'oo l.nr.i 
o| i' M ;V 


Taiu-B 2 

Mean recovery of iV. larvac/adull's iVuiii the gasdoinlrsitnal n.u t oi e q'ruiiH iU.il 
and control groups of recipients on days I, .“i, 0 and 14 altei a eluillrnfr ndci tum piveii 
7 (groups c, d and e) and 14 (ai, a^ and agt b,, bg and hg) days afiei tell oau .im ( V.jlue . 
are expressed in mean of recoveries made from 5 ami .1 animals in gjonit . > li.dlrnged i .tin! 
14 days respectively). 


Duration Recipients with Recipients with RrmiuciH . vvtfh 

in days singly sensitized cells repeatedly sensiti/.al cells mm .en .lii/ed cell 

(experimental) (experimental) (touiioit 

c (T+B cells) d ('I' I B cells) r i 1 ) H celt .} 


1 65.0 

5 61.8 

9 59.2 

14 57.8 

Recipients with singly sensitized cells 
(experimental) 

ai (T cells) ag (B cells) a, (T+B cells) 


1 

64.0* 

60.0 

47.0* 

5 

60.0* 

55.0 

42.0* 

9 

45.0 

51.0* 

35.0* 

14 

40.0 

49.0 

32.0 


* statistically significant. 


59.0 

/0,0 

54.2 

6X,.' 

40.2 

y>.1 

39.8 

•'fi.O 


Recipients with nonseir.itt/cd cells 
(coniioli 

b, (T cells) b, (B cells) b;, til cel! .) 


76.0 

OK.O 

O.’.O 

75.0 

b.'.tt 

VtJI 

52.0 

59.0 

S‘\ ,0 

.50.0 

59,0 

S4 t) 
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groups. A recipient group c with non sensitized 
mixture of thymus and bone inari'ow cells collected 
from dinior gixHip li also served as counterpart 
control, i'.acit recipient of groups c, d and e was 
challenged 7 and of a and 1> 14 days after cell tran.s- 
fer with a single <!osc of 100 N diibius larvae 
(Table 1). Immune response was asse.s.sed by coun- 
ting larvae on days I and 5 and adults on 9 and 14 
from the gastrointestinal tract of recipient mice 
necropsied. Data from experimental and counter- 
part control groups were compared statistically by 
applying €lii-squarc test. 

There was no grmlational decrease IVom day 1 
to 14 in worm burden in all experimental and 
control groups; tiowevcr, greater expulsion occurred 
in all experimental recipient groups when compared 
to cmacspondini; controls. Kecipients (groups c 
and d) with T [ B cells (challenged 7 days aficr cell 
transfer) tlii! not c.xhibit a tendency to c.xpel signi- 
ticant worm burden (.15.1)%, 38,2%, 40.8% anil 
42.2% in group c and 41.0%, 45.8%, 59.8% and 
bO.d"-,; in gioup don days 1,5,9 and 14 respec- 
tively). Moreover, recipient of group a* (with '1' | B 
cells) challenged 14 days after cell transfer expelled 
significant worm burdens on days 1,5, 9 and 14 
from the gastrointestinal tract (53.0%, 58.0%, 56.0% 
and 58.0% respectively) indicating insufficient lapse 
of time for the sensitization of the recipients in 


groups c and d, although the number of cells in- 
jected were greater when compared to tluisc in 
rccipient.s clmllcnged 14 days after cell transfer 
(group a,). Recipients with sensitized 1' cells alone 
(group a,) also caused significant expulsion of worms 
only on days I (36.0%) and 5 (40.0%) postchal. 
lenge. 

Hence, recipients with Tq B cells, when challen- 
ged Mdajs after cell tiamfer only (irrespective of 
the number of cells injected) were active in causing 
significant expulsion of worm burden. The fact 
that recipients with 'f | B cells produced measurable 
amount of immune response throughout the experi- 
mental period than those with either T or B cells 
atone is similar to the findings of Claman c/ «/.'«, 
who sugge-stcil that a single cell population is cap- 
able of inducing antibody formation (ellcctor ceils) 
only in the pre.scnce of cells from another cell popiul- 
alion (auxilary cells). Claman et «/'*'’ also reported 
that injection of T | B cells from adult donors into 
irradiated syngeneic recipient mice were able to 
provide greater stimulation to prodtice antishcep 
red cell hemolysin than either of the cell popul- 
ations alone. 

We thank Council of Scientific and Industrial 
Research and U. G. C. New Delhi, for financial 
a.ssistance and also to the Sarabhai Research Centre, 
Baroda for supply of (V. Jubius strain. 
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RHMOVAl. OI' I'lNDOSlJIJ AN l-ROM •l'R12A l'L!D CililJ.tiiS BY HOME 

PROCESSINGS 

G. Naih and Sushma Agniuotri 

Department of Zoology 
University of Allahabad, AUahabad-llI 002 

Reeieved Get. 1 6, 1 9K 1 ; Revised March 1 3, 82 

Coloritticiric jiml iho.wpliilu hioassny eatinuiticms have been niiKlc (o .study the iciuoval of cndosull'an deposits 
and residues bv various home processings. 'I he removal by 1 and ."I ms. washing was about 42% and 51% for 
Ittwcr, and 50% and A.1% for higlicr deposits, and J 2% and 24% for lower, and 18% and 30% for hiehcr 
in one day residue: about 2'l% and 10<% due to open cooking, 13% and 9% due to steam cookinr, and 49% 
and 3d%j due to dehydration rcsiiectively for lower and higher dosage tipplietuions. Processings are not 
very clfeelive in re.moving eiulotatlfan from chillies. 

Biivii'onnictittil prttk'clton ap.cncy lias rccom* Very litllo dalti is availtiblc on inscdicitlcrcsitltics 
mcndctl the use of emlostillan on vcgettible crops in chillies or the dlccl of processings on their 

with a waiting periotl of 0-4 dtiys.' Being slightly removal I'rom the tretilctl chillies,*'.'' Intwcvcr, there 

systemic :ind parsistent cndosullan itnds promise lor is no ctirlicr account either of entiosulfan residues in 
the control of chilli pest complex and lias aLso been chillies or their rctnoval. 
recommended against chilli pests in India. 

Entiosulfan residues may, however, pensist if strllici- * pre.sent study was taken up in order to 
cut prehurvest waiting period is not ttbserved, tir if estimate the extent ol removal ol endosullan by 
the iasccticide is not used judiciously according to vat ions proce.ssings from chillies to assess the 

the rcconuiiendeddtrsagcN and marketed eominodity 'mpl'cations if the farmer ignoumlly uses more 

may be contaminated with endosullan residues dian the piescribed amounts ol insecticide or tlocs 
exceeding the tolerance level which may prove irdlow the prescribed preharvest period, 

hazardous to human hcaltli For our studies chillies in small plots were 

sprayed to drenching with 0.1% and 0.2% sprays 
Green chillies are eaten raw, when wasliing is (f/j 7N)l/ha using a line nozzle hand compre.ssion 

the only processing before the actual consumption, sprayer. Both these concentration.s were higlicr than 

It may also be cooked or dehydraled before con- those uscil by earlier workers. 4 lire e replicates were 

sumption. Thc.se procc.ssings remove inscclicide to studied for each do.se. Samples were drawn 4 hrs. 
some extent. The aclual residue present in the after the spraying for the estimations of initial 

chillies at the time when it is fust oifered as food, deposits and their removal by processings and again 

would therefore, depend to some extent on the one day after the spraying 1 o study the lesidiies and 

nature and extent of proccssing;s. their removal by washing. 


31 



Nat. Acad. Sci. Letters, Vol. 5 , No. 1 , 1982 


For washing experiments complete chilli pods wcie 

washed for 1 or 3 ms. and then finely chopped and 
quartered for extraction. For heat processings, pods 
were finely chopped, quartered and then cookctl 
open (10 ms), without addition of water by constan t 
stirring in a porcelain crucible, steam cooked at 15 
lb. pressure (10 ms.) in a pressure cooker 
or dehydrated at 58”C (18 hrs.) in a constant tem- 
perature oven. Samples (25g) were extracted with a 
mixture of 50 ml n-hexane and 25 ml propanol by 
tumbling over Krushov Ross Shaker for 3 hrs.^ 
Extract was cleaned up according to the method ol 
Kathpal and Dewan® and micro-quantities of endo- 
sulfan were estimated according to colorimetric 
method after Maitlen® which is a modilication of 
an earlier official method*<^. Parallel screening of tlic 
estimations was carried out using one day oU male 
Drosophila for microbioassay^^ for conlirmation of 
the results obtained colorimetrically and to account 
for toxic metabolites formed as a result of proces- 
sings. 

The efficiency of recovery of technical eadosuUan 
from fortified chillies (4 hrs.) was found to be 
82.08% and 84.85% by colorimetric and bioassay 
methods respectively. The percentage removal of 
endosulfan by various processings for a particular 
trial is with reference to the initial deposits on zero 
day or residues on 1st day. 

The results of Table 1 show that in both the 
dosage applications the initial deposits are fairly 
high, suggesting that the surface of chilli is highly 
receptive for EC formulation, of this insecticide. 

Only about 17% and 13% reduction in residues 
on 1st day in chilli treated respectively with 0.1% 
and 0.2% endosulfan indicates that the dissipation 
of endosulfan is rather slow in chilli. 

Washing the treated pods respectively for 1 and 3 
ms. removed about 42% and 51% endosulfan in 
case of lower dosage application and about 50% and 


63% respectively in i.asc uf highei application. 

I’hc pcrcciUagc removal of ii'mdocs liy I and 

3 ms. vva.sliinr. was lesseiv Ihoih! mmIv atirmf 13“,, mal ■ 
24 ‘/o in case of hnver, and am! in tsise of ; 

iugber dosag.c ain^beatiofc li iiia\ fc uirrrrsal ihm 

percent removal of ilcpi^-afs a*, well as ic-adiies is ' 
more for iugber dor. ae.c lhari ttie lower. Wavhing „ 
removes ciHlosulfan ilc|'c.»\iis lomi liulli f.realer : 
extent iliun tis ixskUws m it. ft pf» riptide that ; 

the lipid contents in tfic eindcino’. id' chilH impii ' 
tuid()suJran/T’his faiior alrnia wnli ip, f ran .locaiipn ■ 

in the {md re*ailt in Irs'.rr irnun.i! o!’ oivCiiiejiJe 2 
residues by wa^dtinip 'Thr iMpji iti o!' ondiraitfaii tn ; 
j>enetrafe cpiileutit*-. i'* well r'a.ddcm2"d 

In case oflinvci apiduatcm, lUr- innrtvii! ; 

(d* cf)dt)sniran dcpi>Ml% ir .pri'i f'V »*prii aiiii 
steam (audving wa*. to ihc of af^cmi 34^, J 

and I \vheira*» in va%r of' liv'.dict drr.jitc applieio 
lion ihrse |iri'H;vs%ii'ics c;*ii!o\rd oid; ainml I 
llfji) renpciiiwiv 1 Ini'. . flic t 0 ! icinoviit is 

more m ease i>f l^twei tIfFotee tii.ut flic !ii'||la»r, 
and is fU'eater for ci^olona than siraiii cm 

okiug. 

Hicimal deliyiliutuU'i nano vrd alunil ailil 
36% cruiosulfan i!e|aea,fs m caa* *4" lowar am/l Inglitr 
dosages resi'HTiivcIy, llie lemov/il pn i.;rnt beitl| 
more for l<jwer iitisagr aidduatU'm ihait lng!iri\ '' 

llic cocflicieitl of Cin'rr!aiion% lirtwrrn ci»Umtni?tric 
estimations ami bn:sr=/*ay stiowii in 

I indicates that iheie uav \.U'iaUon hetWitR 
the results by die two mei!ir»(b*. liir drgiaihifioii iiiiil 
eixidution products ‘4 nub '■Miltan, air Itiercfiire* 
almost: equally i^n\\ t'O fhr paient ikmipcKiml wiifita 
range. 

Altliougli residue data <4 ciid«Fsutfan is tiolkilWi 
for chillies, tire lugli iiiUiat dr|»i»'4ls and low itissipl* 
tion on Ist day are suggrspvr ttiat Urn residues riiif 
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lull below luler.'inee level dI’ 2 ppm only after fairly 
long waiting period. Since (lie removal of ciulosulfun 
by home |>roccssin('S is also nol, so imioh as in case 
ol other vcgclaldes, liu? recommendation of 
cndosuilan <m chillies iiei-ds carefni scniliny and the 
insocticitle may be used only with great precautions 
as higher concenlratiim or sliort waiting period 


may prove hazardous. 

Financial assistance form ICAR for this work js 
gratofully acknowledgeti. Authors thank Prof. U.S. 
Srivastava, Head of the Zoology Department, 
University of Allahabad, for extending facilities for 
the work. 


TABLE 1 

Hlfect of home processings on the removal of cndosulfan from treated chillies. 


ianver dose ( (i.1% Spray) Higher dose (0.2% Spray) 

Processings Avcrag.C' Average',',, Coeilicient Average* Averagc% Coellicienf 
Kcc/g K(,-moval id" Rcc/g Removal of 

Correlation Correlation 


iiiilial ilepdsil 

,’.n.S7 


Zero ihiy waHliiiij’ 

la. 7.1 

•1 i . 76 

i luiuulc 

( l-l.2‘)) 

(45.06) 

Zero da,y washiai* 

1,1.0.! 

51.. 13 

3 niiiHilrs 

(12.15) 

(.5,;.98) 

i)pvn <3ookin|» 

20.<U. 

2.1.71 


( 19.00) 

(26.. 1.1) 

Slcain cookirig 

2.1,49 

12.58 


(21.45) 

(17,14) 

Dcliydratiuii 

1.1.81 

48.87 


(12.85) 

(50,49) 

Residue one day 

22.25 

17.07 


(20..19) 

(20.93) 

One day vvasfiing 

19.67 

1 1.55 

1 minute 

(17.70) 

(13.24) 

One day wa^hijig 

1 6.9f» 

2.1.99 

3 minutes 

(15.27) 

(26.80) 


1.001 

41.21 

(38.76) 


0.898 

0.995 

20.49 

(19.20) 

.50.24 

(50.49) 

0.922 

0.993 

15.08 

(14.21) 

63.49 

(63.36) 

0.989 

0.994 

.14.46 

(31.80) 

1 6.48 
(18.11) 

0.978 

0.997 

37.38 

(34.28) 

9.35 
( 1 1 -72) 

0.984 

0.988 

26..57 

(24.93) 

35.66 

(35.90) 

7.967 

0.985 

36.03 

(.32.53) 

12.60 

(16,09) 

0.970 

0.989 

29.50 

(26.78) 

18.23 

(18.74) 

0.999 

0.946 

23.19 

(20.87) 

.15.85 

(37.26) 

0.995 


(Values within parenthesis are for Dra.wphila microbioassay method) 
* Average of three replicates 
Rec/g Recovery per gram. 
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B1()CHBMK;V\!. COMPOSmON of blood, livf;r and muscle ov sarotherodon 

(TiLAPIA) MOSSAMBICUS (PETERwS) 

K . Ramaungm 

Department of Zoology 
University of Madras, Madras. 

Received, Feb. !, 1982 


11ie varicniK nictalxililc.s of blood, liver and nuiscic of Sarothcroikm Dwmttuhivus i\hct bein/^»' trarnsporicd from 
the field were slmlied. I hc rcsulis arc of importance in designing studies under dilfcrcnt cxpcrimeiilal 


conditions. 

Studies ou the principal bioclicinical coniponenis 
in dilfcrcnt tissues of a (ish would be of consider- 
able interest, as they rcllcct the foini value of a 
species.'^ Moreover, eslaldishnieut of normal values 
would help to understand the inlluence of various 
I'd'tysiological mid environmental factors operating 
on tirenn Blood glucose in dilfcrcnt species of fish 
have liecn established by a number of workx:rs under 
dilfercnt physiological conditions-. Similarly normal 
values of cholesterol, glycogen, water, protein and 
total fat in various tissues of fish have been reported 
by several investigators**’^. In the present investiga- 
tion some of ihc prinicipal metabolites of blood, 
liver and muscle involved in the carbohydrate 
metabolism oi Sarotherodon mossamhicus arc sum- 
mari/,cd. llic various metabolites include water 
co!iicni, 1'CA-solublc total carbtihyd rates, free 
sugars, glycogc!!, lactic acid a/rtd pyruvic acid, iu 
addition, itiial protein content was also cstimalcd. 
The analyses were imidc at intervals of 24 liours, 7 
days and 1 5 clays after the lislies were brought from 
the field, with a view to assessing the impact of 
transportation ami subsequent acclimatization in 
the laboratory. 


d’hc specimens employed were brouglU from a 
local pond three kilometer away froju the labora- 
tory. The total carbohydrates ami glycogcm were 
determined following the antlirone method of Roe*^ 
and Carrol ct al,^ respectively. The amount of 
free sugar in tissues was calculated by sublracliug 
the amount of glycogen from the amount of total 
carbohydriitcs. Barker and Summerson’^ method 
was followed for the estimation of lactic acid. 
Pyruvic acid content was determined following the 
procedure of F'riedcmann and Uaugan.® Total 
protein was determined Ibllowing the procedure of 
Lowry et al.** Anova was used to determine the 
significance in the variations between the values 
obtained at dilfcrcnt intervals, 

A perusal of table I reveals that among the 
various components, only the blood sugar and lactic 
acid in blood and muscle sliowcd signilicuat dilfer- 
enccs between the intervals. Increase of lactic acid 
in blood and muscle of Kamloops and lake trout 
has been encountered in the studies of Black***, 
even one hour after transportation. Similarly per- 
sistance of blood sugar vaiiaiini in lishcs soon 
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• *1,. fi.lH and also due to other help to interpret llio values oldained m rislies sub- 

tL'CVls been^e™^ several jectcd to dUlercnt physiological and cvuroroncntal 

workers The absence of considerable varia- piiranicicis. 

tions ill other components in present study would 

TABLli 1 


The values are given for 100 mg wet tissue for liver and muscle, S- SifUiifuMiit; I S hisif.uiticiint 
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Annc^uncing 


Distinguished Fellowships in Science 
ICSU-UNESCO 

The International Council of Scientific Union.s(ICSU) and the United Nations 
Educational, Scientific and Cultural Organization announce the creation of the 
TCSU-UNESCO Distinguished Fellowship rrogramnic in Science. A small number of 
Fellowships have been established in the natural sciences, including their application 
to development, in order to strengthen the scientific capacity of developing nations. 
The Fellowshijis will be awarded to individuals who have demonstrated exceptional 
scienlilic ability at the level of Ph. I)., or its equivalent, and who tiesirc to advance 
their scientific knowledge in order to conduct basic research relevant to national 
nectls. 


Candidates will come from developing countries and will be under 35 years 
of age when the I'cllowship begins. Candidates will, ordinarily have had one year 
of post-doctoral experience, special consideration will be given to candidetes who 
have done research in their native region. Fellowships will be awarded for one 
year with extension for a second year in exceptional circumstances and will be 
tenable in any centre of scientific excellence in the world. A letter will be required 
to show that the candidate will be acceiUed in the host department or laboratory 
where he propo.ses to study, in order to make sure that a position will be available 
when the Fellow returns to his native region, institutional commitment of a post 
will be required with the application as well as governmental approval of the 
application for Fellowship. 

Stipend will depend upon the cost of living in the country in wliich the 
Fellowship will be tenable, If the I’ellowship were to be held in the United States, 
for example, the stipend vvouKl be S2(),()00 per year in addition (o tJI, ()()() for each 
dependent (to a maximum of tlircc) Tourist class travel will also be provided to the 
F'ellow and his dependents (to three). There will also be an institutional allowance 
of ,12, OOO to the host department for the purpose of covering expenses incidental 
to the Fellow’s training and research. 

An important feature of the award is the follow-up programme which 
includes a grant of up to 15,000 (supplied by Une.sco) to the Fellow for re.search 
materials and services to support a research project to be carrieil out in the 



Fellow's regioB of origin. Another feature is the awarJ ..f Iwn 
two to three-year period after completion ol the hellowhluii. 
will allow one visit by the fellow to his foreign, IiosI mlsltlntion 
for his foreign mentor, tenable in the country or region which 
research project is being conducted. 


travel grants in the 
'1 hc'-e tiavcl I'und?. 
a% one lecliuef.hip 
the I'oriuer 1 ellow’s 


Application forms for the ICSU-UNIiSCO Distingnisheil bellow, sliips in 
Science will be available from the National Commissions for DNl'SfO or from 
the Division of Scientific Research and Higher educational MNliSCO, 7 I’laec ilc 
Fontenoy, 75700 Paris France. The forms will also be obtainable from the 
UNESCO Regional Offices (UN tiSCO Regional olliee Science and Technology for 
Africa, P. 0. Box 3059, Nairobi. Kenya, UNESCO Regional Olliee foi Scicmr and 
Technology for South and Central Asia. UNESCO House, .En Hagh. I 'hE R.nnl, 
New Delhi 110003, India; UNESCO Regional Olliee for Scieiuv and Te. hin'Iogy 
in Southease Asia, United Nations Building, 2nd lloor, .lalam Tbanirin JK ! 

Tromolpos. Jakarta, Indonesia, UNESCO Reg, ional (Mliee forSeicnee and lev littnh>gy 
for Latin America and the Caribbean, !.12() Blv. Arligas, t'aca I’usiai fi'et, 
Montevideo, Uraguay, UNESCO Regional Olliee for Science and l ei lmnli'gv in 
the Arab States, 7 Place de Fontenoy, 75700 Paris Trance). 


Completed application forms should lie scut to tlie Oivisnm of Sitriiitfie 
Research and Higher Education, UNESCO, 7 IMaee de Eonlenoy, /s/tHi Pnii«.. 
France. They should be received at UNESCO not later tlian i August 10, s.’. 

Awards will be announced about 1 November 19, S.', and llu- lii .i 1 eliovv-.hips 
will begin between 1 January and 30 June 19H.L 



to our contributors 


Publication Charges 

Aulhors will have fo pay Rs. 75/- as publication/reprint charges for one arlicle. 
This will Ihem to 100 free reprints. 

SubscripSion Rates 

The subscription rales for ''National Academy Science Letters’ will be 


as under : 

(1) Annual subscription for twelve issues for non-members Rs. 75.00 

(2) Price of single issue for non-members Rs. 6.50 

(3) Annual subscription for twelve issues for members of the Academy Rs. 38.00 

(4) Single issue to the aulhors in which their letter is published FREE 

(5) Additional postage and handling charges for overseas subscribers : 

(o) Surface Mail (Per issue) Rs. 4.00 

ib) Air Mail fPer issue) Rs. 25.00 

(6) Extra Reprint Charges ; 

For every extra 100 reprints or part therefore Rs. 15.00 

Instructions to Authors : 


The Journal publishes short comsnunications containing original research of immediate 
importance. Papers containing infontiation which break fresh grounds shall be given priority. 
Routine investigation which report merely experimental observations or routine modifications 
in theory are not usually accept; d. Taxonomical papers will not bo published unless on 
the basis of experiment/observation a new relotionsl^ip relciied to evolution has been establish- 
ed or a new technique has been used in the experiment/observation. In Mathematics such 
papers will not be published the contents of which are merely exercise to basic theorems 
or principles. Review papers are not accepted for this journal. Speed of publication is a 
important feature of this journal. 

From the very nature of such publication, it is imperative that the authors are as 
brief and precise in presenting their work as possible. The following resirictions vvill be 
imposed : 

(oj The Science letter should not contain more than 1500 words. It should be 
preccecled by an 'AbsU'ccf of not more than 50 words. 

(b) The letter should contain a minimum number of tables, figures and 

photographs. Figures must be drawn in such a way that they can be 
reduced to one column width (7.5 cm). Figures must be original drawings 
or exceptionally sharp glossy prints of obout manuscript size. The space 
occupied by the figures/labhts/f>hotographs will be at the expense of text, 
because no li'tti'r v/hich occut>iv‘S a space ttiore than 1500 words space 
may be pub! is! led. 

(c) Ail rfifm’ences must be numbere*d, put at the end of the paper and given 

in iallowinfj styles : 

Mihki, M. a.,./. ('Item Phy. -17 (P)()7). 2X23 

Aulfior Journal voL yaat beginning page 

(d) Manuscripts should be lypevvritiien in Englisli, double spaced and should be 

submitted in du|>lh:ate. All mathemciiica! expressions should be typed 
or wrillen clearly in black ink. 

(e) Proofs will not be stmt to authors. If more Ilian 100 reprints are needed, 

indicate lln'* extra number while scolding tlie manuscript. 
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